Our current understanding of biology is heavily based on the contributions from a 26 small number of genetically tractable model organisms. Most eukaryotic phyla lack such 27 experimental models, and this limits our ability to explore the molecular mechanisms that 28 ultimately define their biology, ecology, and diversity. In particular, marine protists suffer 29 from a paucity of model organisms despite playing critical roles in global nutrient cycles, food 30 webs, and climate. To address this deficit, an initiative was launched in 2015 to foster 31 development of ecologically and taxonomically diverse marine protist genetic models. This 32 multifaceted, complex but important challenge required a highly collaborative community-33 based approach. Herein we describe this approach, the advances achieved, and the lessons 34 learned by participants in this novel community-based model for research.
3
In recent years, genome-wide sequencing technologies have allowed rapid 52 advancement in assessing marine protist genetic diversity1, which has enabled many 53 predictions of cell and organism function based on gene content [9] . These studies have 54 also revealed that often ~40-60% of the genes in any newly sequenced lineage encode 55 proteins with no known function based on homology with other organisms. For example, 56 about half the genes in a global Tara Oceans metatranscriptome assembly have no 57 similarity to known proteins [4] . These unknown genes are likely important in defining distinct 58 ecological contributions of each lineage, however, experiments to determine the functions 59 and importance of such genes are impeded by the lack of genetic methods.
60
While the need to develop more model marine organisms is clear, many factors 61 create obstacles or disincentives to embracing this challenge. Multiple layers of uncertainty 62 translate to a perceived or actual high risk of failure: Can DNA or RNA be introduced into the 63 relevant cell compartment, and will it be maintained? Will genes be expressed, will their 64 products be detectable, and can selection of transformants be achieved? Will the organism 65 tolerate any or all of these treatments? Furthermore, funding, publishing, and career 66 advancement structures often do not encourage risk-taking enterprises. These compounded 67 uncertainties and risks contribute to a reluctance to commit time and resources to novel 68 genetic model development.
69
To address these obstacles, in 2015 the Gordon and Betty Moore Foundation 70 launched an $8.1M portfolio of one-and two-year grants as part of its Marine Microbiology
71
Initiative. This new Experimental Model Systems (EMS) program was designed to foster the 72 expansion of genetically tractable models within marine protists, and to promote the power 73 of genetic approaches for studying marine microbial processes amongst the scientists and 74 students working in these fields. Based on early success of the program, many projects 75 were continued through an additional $4.5M of support in 2017.
76
Beginning with an open call for proposals, the Moore Foundation selected 34 project 77 teams to develop new genetic tools in marine protists. Teams were encouraged to be 78 interdisciplinary-often featuring complementary experts with experience in well-established 79 4 model systems, such as yeast, as well as marine protists-providing a mechanism to bring 80 diverse skills and innovative approaches to the projects. Nine of the EMS projects focused 81 on protists for which basic genetic techniques were already available (primarily diatoms) 82 enabling the development of more advanced forward and reverse genetics methods. The 
